DNA topoisomerase II inhibitors induce macrophage ABCA1 expression and cholesterol efflux-an LXR-dependent mechanism.
ATP-binding cassette transporter A1 (ABCA1) facilitates cholesterol efflux and thereby inhibits lipid-laden macrophage/foam cell formation and atherosclerosis. ABCA1 expression is transcriptionally regulated by activation of liver X receptor (LXR). Both etoposide and teniposide are DNA topoisomerase II (Topo II) inhibitors and are chemotherapeutic medications used in the treatment of various cancers. Interestingly, etoposide inhibits atherosclerosis in rabbits by unclear mechanisms. Herein, we report the effects of etoposide and teniposide on macrophage ABCA1 expression and cholesterol efflux. Both etoposide and teniposide increased macrophage free cholesterol efflux. This increase was associated with increased ABCA1 mRNA and protein expression. Etoposide and teniposide also increased ABCA1 promoter activity in an LXR-dependent manner and formation of the LXRE-LXR/RXR complex indicating that transcriptional induction had occurred. Expression of ABCG1 and fatty acid synthase (FAS), another two LXR-targeted genes, was also induced by etoposide and teniposide. In vivo, administration of mice with either etoposide or teniposide induced macrophage ABCA1 expression and enhanced reverse cholesterol transport from macrophages to feces. Taken together, our study indicates that etoposide and teniposide increase macrophage ABCA1 expression and cholesterol efflux that may be attributed to the anti-atherogenic properties of etoposide. Our study also describes a new function for Topo II inhibitors in addition to their role in anti-tumorigenesis.